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ELECTROLUMINESCENCE ELEMENT AND METHOD FOR 
FABRICATING THE SAME 

FIELD OF THE INVENTION 

The present invention relates to a polarized electroluminescence 
element and a method for fabricating the polarized electroluminescence 
element, and more particularly to a polarized electroluminescence element 
used in a backlight source of a display. 
BACKGROUND OF THE INVENTION 

An electroluminescence element emits light when a high electric field 
is applied thereon, and can be used for a product having a light-emitting 

flat panel display. 

For certain applications particularly in the field of display elements, 
emission of polarized light is particularly important. The backlight source 
of conventional liquid crystal displays, e.g. video display units for 
computers, has to be polarized. Generally, the light-emitting material of 
the electroluminescence element should be in regular alignment to emit 
polarized electroluminescence. 

A well-known polymer, for example poly(p-phenylene vinylene) 
(PPV) has already been used in electroluminescence elements. PPV is 
arranged ordinarily in a direction of orientation by rubbing 
unidirectionally. However, the alignment of the PPV material is not fully 
unidirectional. Therefore, the emission efficiency of the 
electroluminescence element composed of PPV is not high. In addition, 
there are some drawbacks of the unidirectional rub. One is that the 
surface of the film is easily destroyed, and the other is that the pollution of 
the crusher may be formed. 



10 



For improving the emission efficiency of the electroluminescence, an 
electron-hole transporting layer may be added to the light-emitting layer. 
A known electron-hole transporting layer is made of A1Q 3 which is a 
complex of aluminum with 8-hydroxy quinoline. In addition, the electron- 
hole transporting layer can also be made of discotic liquid crystal 
molecules. However, the mission efficiency of the electroluminescence is 
not improved because the electron-hole transporting layer is not in regular 
alignment. 

Hence, for improving the emission efficiency, the present invention 
discloses an electroluminescence element and a method for fabricating the 
electroluminescence element so as to overcome the problems described 
above. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a polarized 
15 electroluminescence element for a display. 

In accordance with the present invention, the polarized 
electroluminescence element includes a substrate, an orientation-inducing 
layer situated on the substrate and in a first direction of orientation, and a 
light-emitting layer situated on the orientation-inducing layer and made of 
a mixture of an electroluminescent material and an oriented material for 
emitting polarized electroluminescence, wherein the electroluminescent 
material and the oriented material are in a second direction of orientation 
corresponding to the first direction of orientation. 
Preferably, the substrate is a glass plate. 
25 Preferably, the orientation-inducing layer is a conductive layer. 

Preferably, the orientation-inducing layer is made of polyimide. 
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In accordance with the present invention, the second direction of 
orientation is parallel to the first direction of orientation of the orientation- 
inducing layer. In addition, the oriented material of the light-emitting 
layer is guided by the orientation-inducing layer to display in the second 
5 direction of orientation and performs electron-hole transport in a direction 
perpendicular to the light-emitting layer. 

Preferably, the oriented material of the light-emitting layer is discotic 
liquid crystal molecules. The electroluminescent material of the light- 
emitting layer is guided by the oriented material to display in the second 
10 direction of orientation. 

Preferably, the electroluminescent material of the light-emitting layer 
is one of polyimide and polyphenylamide . 

Furthermore, the light-emitting layer has a structure of cross-linking 
polymer. 

15 Certainly, the display could be an electroluminescence display. 

Certainly, the display could be a liquid crystal display. 
It is another object of the present invention to provide a polarized 
electroluminescence element used in a backlight source of a display 

In accordance with the present invention, the polarized 
20 electroluminescence element includes a substrate, and a light-emitting 
layer situated on the substrate and made of a mixture of an 
electroluminescent material and discotic liquid crystal molecules in a 
direction of orientation for emitting polarized electroluminescence and 
performing electron-hole transport in a direction perpendicular to the 
25 light-emitting layer. 

It is another object of the present invention to provide a method for 
fabricating a polarized electroluminescence element. 



In accordance with the present invention, the method includes steps 
of a)providing a substrate, b) forming an orientation-inducing layer on the 
substrate, c) performing an orientation-inducing process on the 
orientation-inducing layer to make the orientation-inducing layer align in a 

5 first direction of orientation, d) providing a mixture of an 
electroluminescent material and an oriented material, e) forming the 
mixture on the orientation-inducing layer to be a light-emitting layer, and f) 
inducing the oriented material of the light-emitting layer by the 
orientation-inducing layer to align in a second direction of orientation 

10 corresponding to the first direction of orientation and inducing the 
electroluminescent material of the light-emitting layer to align in the 
second direction of orientation. 

In addition, the orientation-inducing layer formed on the substrate is 
performed by coating. Certainly, the orientation-inducing process could 

15 be performed by exposure to light, or the orientation-inducing process 
could be performed by rubbing. 

Preferably, the mixture is formed on the orientation-inducing layer by 

coating. 

Preferably, the orientation-inducing process is performed at the 
20 temperature ranged from 80°C to 120°C . 

In accordance with the present invention, each the electroluminescent 
material and the oriented material further includes photo-polymerization 

functional groups. 

In accordance with the present invention, the method further includes 
25 a step of cross-linking the electroluminescent material and the oriented 
material by exposure to light. 
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In addition, the second direction of orientation is parallel to the first 
direction of orientation. 

It is another object of the present invention to provide a method for 
improving emission efficacy of a light-emitting layer in a polarized 
electroluminescence element. 

In accordance with the present invention, the method includes steps 
of a) forming a light-emitting layer by mixing an electroluminescent 
material and an electron-hole transporting material, and b) inducing the 
electron-hole transporting material by an orientation-inducing layer to 
align in a direction of orientation, and inducing the electroluminescent 
material to align in the direction of orientation. 

Preferably, the electron-hole transporting material is discotic liquid 

crystal molecules. 

The present invention may best be understood through the following 
descriptions with reference to the accompanying drawings, in which: 
BRIEF DESCRIPTION OF THE DRAWING 

Figs. 1 (a)-(d) are schematic views showing the steps of preparing the 
electroluminescence element according to the method of the present 
invention; and 

Fig. 2 is a sectional view showing the electroluminescence element of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A preferred embodiment of the present invention is described in detail 

with reference to the drawings. 

Fig. l(a)-(d) are schematic views showing the method for fabricating 

the electroluminescence element according to the preferred embodiment 



of the present invention. A conductive orientation-inducing material is 
coated on a substrate 1 0 to form an orientation-inducing layer 1 1 . 

Subsequently, the orientation-inducing layer 1 1 in a direction of 
orientation is obtained by exposure to light or by rubbing unidirectionally 
5 as shown in Fig. 1(b). The arrow in Fig. 1(b) indicates the direction of the 
orientation, but not indicates a specific direction of orientation. For 
preparing the light-emitting material, the electroluminescent material 122 
including photo-polymerization functional groups and the oriented 
material 121 including photo-polymerization functional groups are mixed 

10 to form a mixture. The mixture is coated on the orientation-inducing layer 
1 1 to form a light-emitting layer 12 as shown in Fig. 1(c). The orientation 
of the oriented material 121 of the light-emitting layer 12 is induced by 
the orientation-inducing layer 11. In the meanwhile, the orientation of the 
electroluminescent material 122 of the light-emitting layer 12 is induced 

15 by the oriented material 121. Therefore, the orientation of the light- 
emitting layer 12 is aligned regularly as shown in Fig. 1(d). The arrow in 
Fig 1(d) indicates that the orientation of the light-emitting layer 12 is 
parallel to the orientation of the orientation-inducing layer 1 1 . 

In a cross-linking condition, the photo-polymerization functional 

20 groups of the electroluminescent material 122 and the oriented material 
121are polymerized to form a light-emitting layer 13 providing a better 
mechanical property as shown in Fig. 2. 

Certainly, the materials used in the present invention are depend on 
the application of the polarized electroluminescence element. For 

25 example, when the electroluminescence element is used in the backglight 
source of an electroluminescence display or a liquid crystal display, the 
substrate 10 is preferably made of glass, the material of the orientation- 
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inducing layer 11 is polyimide, the electroluminescent material 122 is 
polyimide or polyaniline, and the oriented material 1 2 1 is discotic liquid 
crystal molecule. The advantage of using discotic liquid crystal molecules 
as the oriented material 121 is that the electron-hole transport of the 
5 discotic liquid crystal molecules is aligned regularly. Hence, the electron- 
hole transport in a direction perpendicular to the light-emitting layer 12 is 
performed. Therefore, the emission efficiency of the light-emitting layer 
12 is improved. 

In addition, the orientation of the oriented material 121 is induced by 

10 the orientation-inducing layer 11 at the temperature ranged from 80°C to 
12CTC. The cross-linking of the photo-polymerization functional groups 
of the electroluminescent material 122 and the oriented material 121 are 
polymerized by exposure to UV light. Certainly, the orientation-inducing 
condition and the cross-linking condition of the present invention could be 

15 changed with the materials. 

While the invention has been described in terms of what are presently 
considered to be the most practical and preferred embodiments, it is to be 
understood that the invention need not be limited to the disclosed 
embodiment. On the contrary, it is intended to cover various 

20 modifications and similar arrangements included within the spirit and 
scope of the appended claims which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 
structures. Therefore, the above description and illustration should not be 
taken as limiting the scope of the present invention which is defined by 

25 the appended claims. 



